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1. ????? 
??????????????????Bluetooth????
?Wi-Fi???????????Cellular Systems (?GSM?
GPRS?WCDMA/Cdma2000?)????????????
?????????????????????? 
(Multi-Tier Mobile Ad Hoc Network)??????????
??????????????????????????
????????????????Network Layer????
??????????????????????????
??????????????????????????
??????????????????????????
????????????????????????, ?
?????Bluetooth?802.11?GPRS??????????
???? (1)????????(2)???????????
??????????????????????????
??????????????????????????
??????????????????????????
???????Linux ?????Bluetooth ?  802.11 
drivers, ??????? multi-tier ???????????
??????? ?????????????? 
???? Multi-tier Network?Bluetooth?802.11?GPRS?
Protocol?Routing?Multicasting?Geocasting? 
???? 
Recently, the application of Irda, Bluetooth, 802.11-based 
Wireless LAN, and GPRS cellular system have been widely 
used in communication network. The advances of computer 
technology and the population of wireless equipment have 
promoted the quality of our daily life. The trend of recent 
communication technology is how to make good use of wireless 
equipments for constructing an ubiquitous communication 
environment. This project is an integrated project. A Multi-Tier 
Ad Hoc Network that consists of Bluetooth, 802.11, GPRS 
radio systems is considered in this project. The goal of the 
integrated project is to develop wireless technologies for 
providing users with high-performance communication services 
in the Multi-Tier wireless network. This sub-project is 3-year 
sub-project that mainly focuses on developing communication 
protocols for providing users with unicast, multicast, broadcast, 
information collection, and geocast services in Multi-Tier 
wireless network. In the first year, we develop network resource 
management protocols and communication protocols for 
multi-tier network consisting of Bluetooth, 802.11 and GPRS 
networks. Channel assignment protocols and routing protocols 
are designed to provide mobile stations with efficient 
communication. We also modify the Bluetooth and 802.11 
drivers on Linux system and try to construct and control the 
multi-tier network. Packet generator and monitor modules are 
also developed to evaluate the performance of the developed 
protocols. 
Keywords: Multi-tier Network、Bluetooth、802.11、GPRS、
Protocol、Routing、Multicasting、Geocasting。 
2. ????? 
??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
??????????????????????????
??????Multi-tier Ad Hoc Network?????????
Bluetooth、IEEE 802.11、GPRS????????????? 
Bluetooth??????????????????????
Piconet??????????ISM2.4GHz???79???
??????????????????????????
????????Master ? 48-bit BD_ADDR ?? Clock
??????Piconet ??????Master ???????
????Master?????1600???????79 ????
??????1MB/????????10?100??? 
IEEE 802.11????????????? Institute of 
  
 
 
 
Electrical and Electronics Engineers??1997?7??????
????????????????????Physical 
Layer?PHY??????????Media Access Control 
Layer?MAC?????????2.4 GHz ISM??????
? ??? ???? IEEE 802.3 ??? ? CSMA/CD
?Carrier-Sense Multiple Access/Collision Detection????
CSMA/CA ? Carrier-Sense Multiple Access/Collision 
Avoidance?????????????????IEEE 802.11
????????????????????? – ???
???Ad Hoc????????Infrastructure??????
????????WLAN????????????IEEE
?1999??????5.5?11Mbps???????????– 
IEEE 802.11b???????????Frequency Hopping?
??????Direct Sequence?????802.11b?????
IEEE????????????WLAN???IEEE802.11a
???????????OFDM?Orthogonal Frequency 
Division Multiplexing?????????OFDM?????
?????????????????????????
2.4GHz????????5GHz??????????6Mbps
??54Mbps?  
?????????General Purpose Radio Service?GPRS??
GPRS?????ETSI?????????????GSM?
????GPRS???????????????SGSN?
GGSN???????????????????????
??????????????????????????
????????? 
3. ???????? 
??????????????Bluetooth?802.11?GPRS
??????????????????????????
????? (1)Bluetooth????????????(2) 802.11 
Network????????????Routing Protocol? 
z Bluetooth??????????? 
????????Bluetooth?Piconet??????????
???????????????????Bluetooth Device 
?????????????Piconet?????????
?Device ??????????????????Delay 
Time?????????Piconet??????Master?Slave?
Relay???????????Piconet????Device???
????????Piconet?Device???????????
??????????????????????????
???????QoS ???? 
???????????????????????Relay?
???Relay ?????????????????Relay
??Scatternet?Full Connection????????????
Scatternet???????????????Relay????
??????Device???????Scatternet??????
????????????????Relay???????
??Piconet?Device?Master?????????????
?????????????Intra-Piconet ?Master???
??? Scheduling?????????? Intra-Piconet 
Scheduling Protocol???protocol??Master????Master 
Maintain?3?Queue????Active Queue?Sniff Queue?
Park Queue?Queue????Slave?ID???Queue??Slave
????????????????Master??Slave?queue
?????????Slave?polling order???traffic???
??????????Queue?????????????
Piconet?Master??Slave???? 
???Scatternet?Relay???????????????
??Relay?Scheduling??????????performance?
????Relay?Scheduling????????Inter-Piconet
??? Relay Device? Scheduling????????
Inter-Piconet Scheduling?????Master???Inter-Piconet 
Scheduling??????2?Phase?? 1?Phase?Local 
Scheduling Phase??????????Slave?Bridge??
Tcycle????????2?Phase?Negotiation Phase????
????Master??????????????????
????????????Bluetooth Device???GPS??
????????Mobil Device????Location???
Multi-Tier??????????????? Routing 
Protocol? 
???Master?Active?Sniff?Park??queue???Slave
?polling??? 
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Protocol 
? MANET ????????????? Flooding ??
Control Packet ????????? Cluster???????
???????????MANET????????? Cell?
?????????????????????? Cell??
??????????(Gateway?Header?Manager)???
????????? Cell ???? Host?? Cell ????
?????????????????????? Cell??
??? (Manager)????????????????
Flooding???? 
???????????MANET???????????
??????????????????????????
??????????????????(Channel Reuse)?
??????????????????????????
??????????????????????????
??????????????????????????
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Packet ?????? Cell??? Route Search Packet ?
Manager ??????????????????
Destination Device???????? Source Device????
? Routing Path? 
???????????????Multi-tier Network?? 
 
4. ?????? 
????????????????????Multi-tier Ad hoc Network?????? Notebook????
? 802.11???????????? Bluetooth Chip??? GPRS???? GPRS????? Notebook?
802.11?Bluetooth???Mobile Device?????????Device????Ad hoc Network?Access Point
???? Bluetooth Device???? 
 
???? Notebook???? Ad hoc Mobile Device 
????Multi-tier?????????????? PDA? Notebook?? Bluetooth Chip???????
Bluetooth Scatternet????????? 802.11??? Ad Hoc ???????????WiFi 802.11??
member    
manager 
Bluetooth Chip
Notebook
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Ad hoc Network
Bluetooth Chip
Notebook
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? Device ???? Ad Hoc ??? 
???????? Devices???? 2? Ad hoc Network?? Cluster????? 2? Piconets????
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?????Multi-tier?????????????????? 
 
???Bluetooth Scatternet???????? 
5. ???? 
?????Multi-tier Ad hoc Network?????????????????????????????? 
??????? PDA? Notebook?? Bluetooth???? Bluetooth Device????????? Bluetooth 
Chip? Driver? PDA??? Notebook??? Linux ????? Affix Bluetooth Driver??Windows 
XP ??? Bluetooth Driver? 
????????????Bluetooth PDA?Notebook(?? Linux ??Window XP ??Bluetooth Driver) 
??? Bluetooth Scatternet???? Scatternet ????????? 
??????? 802.11 ??? Notebook ???? Ad hoc Network Topology? 
???????? Bluetooth Scatternet???? Device ??? Packet Generator????????????
???????? Piconet ? Scatternet ??????????????? 
???????? Bluetooth Scatternet ????? Packet Generator???????????? 802.11 ?
?? Ad Hoc Network? 
??Window ?? Linux ? GPS???????????????? 
????????????? 
????????????????????????? Interface? 
????????? HCI??? Linux ?????? Affix Driver ???? Driver ?????????
???????? 
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Slave
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z HCI Command? 
i. ???? Affix Driver?? HCI???? User Interface?? Driver Interface? Bluetooth 
Device?????? 
ii. ?? HCI???? Klike?? Function code???????? Bluetooth?????? 
iii. ?? HCI????? Blustooth Chip? Inquery/Inquery Scan? Page/Page Scan????
?????? Bluetooth? Piconet/Scatternet ?????????? 
iv. ? User Interface? Driver Interface?? Bluetooth Control Module???????? HCI
?????????????????????????? 
v. BT Driver Interface??? Bluetooth Chip????? Linux OS???????????
???? Driver Interface ??????? Packet ????????????????
Routing Protocol???????? 
vi. User Interface???????????????????? User?? Bluetooth????
User??????????? Bluetooth Connection????????? Packet??/?
??? 
??????????????????? User ?? Bluetooth ???? User ???????????
Bluetooth Connection????????? Packet??/???? 
 
???Bluetooth????? 
?????????????????????User?????????????? User Interface???
Linux??????????? Affix Procedure??? Bluetooth Driver???????????????
???? User????????????? Procedure?? Driver Interface??? Linux OS???????
??? Blustooth Chip???????????????? Bluetooth Driver : Affix?????? HCI???
?????????  
Affix???????????? btctl?btcl??? General commands?Security commands?HCI commands?
UART commands?RFCOMM commands?AUDIO commands?SDP commands ?OBEX commands ? PAN 
  
 
 
 
commands?????????????? 
 ??? Bluetooth Device ????????? 
??????btctl inquiry <length> 
??????btctl discovery <length>  
<length> = ????? 
 ?????? Bluetooth Device Address 
btctl bdaddr 
 ????????? Bluetooth Device??? 
btctl name [<name>] 
 ???? Bluetooth Device??? 
btctl remotename <bda> 
<bda>= Bluetooth Device Address 
 ???? discovery? connect 
btctl scan [+|-] [disc|conn] 
 ????? Bluetooth Device??? 
btctl role <allow|deny> <master|slave> 
 ???? Bluetooth Device 
btctl connect <address> [<channel> | [service_type]] 
 ???? Bluetooth Device?? 
btctl disconnect [line] 
 ?????? Bluetooth Device 
btctl status 
 ???????? Bluetooth Device 
btctl push <address> [<channel>] <file name> 
 ?? OBEX ftp 
           btctl ftp 
 ???? 
open <address> [<channel>] 
 ???? 
close  
 ???????? 
ls [<address> [<channel>]] 
 ????????? 
put [<address> [<channel>]] <file name> 
 ??????? 
get [<address> [<channel>]] <file name> 
  
 
 
 
 ????????? 
push <address> [<channel>] <file name> 
 ?????? 
rm [<address> [<channel>]] <file name> 
 ?????? 
cd <dir name> 
 ?????? 
mkdir <dir name>  
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